The aim of this study is to examine the correlation between the frequency of using metacognitive reading strategy use and non-routine problem-solving achievements in fifth grade students. The study was conducted by using the correlational survey model, one of quantitative research methods. The participants of the study consisted of 308 fifth grade students who were studying in public schools in Istanbul and Ankara in 2017-2018 school year and were selected with convenient sampling method. The data of the study were gathered using the form for the frequency of using metacognitive reading strategy by the students and the non-routine problem solving achievement Test. In the study, the form for the frequency of using metacognitive reading strategy was applied in order to determine metacognitive reading strategies of the studies and on the following day, the achievement test including non-routine problems was then applied to the students. Simple Linear Regression Analysis and Pearson Product-Moments Correlation Analysis were used in the analysis of the data obtained in the study. According to the results of the study, there was a positive correlation between the frequency of using metacognitive reading strategy and non-routine problem-solving achievements in fifth grade students and metacognitive reading strategies were a predictor of non-routine problem-solving achievement.
Introduction
Individuals need to primarily trust themselves and to produce solutions in order to solve the problems in their education life [35] . In order to solve problems, students should be aware of their mental process. It is possible to train conscious individuals in education by ensuring that individuals are aware of their potentials [14] because effectiveness and permanence of learning is associated with its conscious performance [25] . The concept of metacognition signifies the awareness of the students about what they learn. Metacognition is generally defined as knowing the structure and working principles of one's own cognitive system (mental activities involved in perception, remembering, and thinking) and the ability to control them [32, 18, 35] . It is stated in the literature that students need to use metacognitive strategies in order for them to understand difficult texts and develop reading competence during the reading process [21] . This is because the metacognitive reading strategies are defined as the conscious mental behaviors that include selection, execution, direction, and control of cognitive strategies [29] .
The reading comprehension skills of the students are important not only in Turkish lesson but also in all lessons [10] . At this point, reading comprehension in mathematical problem solving and the metacognitive awareness of the student in this subject can facilitate the solution of the problem. However, the skills of solving mathematical problems are known to be an important issue in formal education environment [17] . In particular, the solution of problems outside certain routines can be a source of problems for students. The main feature of these problems challenging for the students can be that the problem cannot be understood completely by the student. In this context, it can be asserted that reading and understanding strategies used by the students are important for solving mathematical problems because non-routine problems involve the use of some mental Problem Solving Successes in Fifth Grade Students strategies unlike the solution of routine problems requiring algorithm [15] .
The problem is that a person wants to do something but does not know immediately what to do [2] . Problem solving is choosing the most effective one among tools and behaviors used to reach the desired goal [28] . Students need to be aware of what they need to do in order to learn to solve mathematical problems, to establish new connections, and to comprehend mathematical thinking [39] . In the solution of the problems, the person is expected to believe him/herself, develop sense of success, cope with complex problems and develop metacognitive reading strategies in order to try out different approaches in problem solving and establish his/her own solution logic [35] .
Many students have inadequate belief and attitude concerning mathematical problem solving. These beliefs affect adversely students' desire to solve a mathematical problem. Some examples of such beliefs and attitudes are only one right way to solve a problem, the thought of presence of a single correct solution for a mathematical problem, and prejudices of students against non-routine problems. In addition, students often face with routine problems that require only basic operations and calculations. This also affects the attitudes of the students [3] . Non-routine problems are the problems including more intellectual processes for solution and unclear solution compared to the routine ones and contains more intellectual processes for solution [30] .
Problem solving skills include using the knowledge differently, acquiring new information, and developing different problem solving methods [22] . De Hoys, Gray, and Simpson [13] examined the non-routine problem solving skills of the students learning two languages and determined that while the successful students developed a different method according to the characteristics of the problem, the other tried to choose a useful one among current methods. In addition, the use of non-routine problems in problem solving increases significantly the person's abilities [31] because creative thinking, critical thinking, and information transfer have an important place in problem solving.
Numerous studies on problem solving and development of solutions have been conducted in the literature. Yazgan [42] showed in his study entitled "Observations about Non-routine Problem Solving Strategies of Fourth and Fifth Graders" that the students can comprehend non-routine problem solving strategies. Ulu, Tertemiz & Peker [37] emphasized in their study that the training on reading comprehension skills increased non-routine problem solving skills of the students and reading comprehension studies should be included in the training of problem solving. Likewise, Hite [19] determined that the students cannot solve the four operation problems and applied the reading comprehension test to them since this was associated with reading comprehension. Consequently, they found out that the reading comprehension skills of the students were low. In order to increase the problem solving success of the students, the training on reading comprehension was given to them to solve the problems better. It is possible to assert that reading comprehension enhance the academic success [12] .
Purpose of the Study
When the national literature is examined, it is seen that there are studies indicating the students' metacognitive reading strategies [1, 6, 7] and problem solving and non-routine problem solving skills [4, 37, 41] . However, there is no study on the metacognitive reading strategies and non-routine problem-solving skills of the students in literature. Based on the opinion that reading comprehension and metacognitive reading skills support each other in terms of the mathematical problem solving skills and mental processes, this study was aimed to investigate the correlation between the frequencies of using metacognitive reading strategies and non-routine problem solving successes in students. In accordance with this purpose, the problem sentence of the study was determined as "Is there any significant correlation between the frequency of using metacognitive reading strategies and non-routine problem solving successes in fifth grade students?" When the literature is examined, it is seen that the metacognitive reading strategies are intensively studied but there is a limited number of the studies on non-routine problem solving. In this respect, the results of the study are expected to shed light on future studies.
In accordance with the purpose of this study, answers to the following sub-objectives were sought.  How are the fifth grade students' frequencies of using metacognitive reading strategies?  How are metacognitive reading levels of fifth grade students?  How is the correlation between the frequencies of using metacognitive reading strategies and the non-routine problem solving successes in fifth grade students?  Do metacognitive reading strategies predict their non-routine problem solving successes in fifth grade students?
Materials and Methods

Model of the Research
This study was conducted within the context of a correlational survey study, one of quantitative study designs. Studies examining the correlations and connections between different variables are called as correlational studies [9] . Studies aiming to determine participants' opinions or characteristics such as interest, skills, abilities, and attitude etc. concerning a subject or an event and being generally conducted with larger samples are called as survey study [8] . Survey studies can be conducted in two designs as cross-sectional and longitudinal. This study was conducted within the scope of the cross-sectional survey research. Christensen, Burke Johnson & Turner [11] defined cross-sectional survey study as the researches where the data are collected for only once from the participants in the sample within a relatively short time period. Although the data are collected only once in these studies, it is easier to generalize since a large sample is studied. This study was conducted using correlational survey model since it investigated the correlation between the frequency of using metacognitive reading strategy and non-routine problem solving achievements in students
The participants of the Study
The participants of the study consisted of a total of 308 fifth grade students including 184 girls (59.7%) and 124 boys (40.3%) being selected with convenient sampling method and studying in schools affiliated with the Directorates of National Education in Istanbul (a total of 188 students including 114 (60.6%) girls and 74 (39.4%) boys) and Ankara (a total of 120 students including 70 (53.3%) girls and 50 (41.7%) boys). Convenient sampling method can be utilized to minimize time, effort and cost loss and to bring speed and practicability to the study [21, 43] . The data were collected by applying the questionnaire for frequencies of using metacognitive reading strategies and non-routine problem solving achievement test to a total of 308 students.
Data Collection
Personal Information Form: The personal information form was prepared by the researcher to know the sample group better and analyze the factors which were thought to have effects on the study. In the personal information form, the items like the participants' gender, their ages, their parents' educational level, ages, and occupations, and their siblings' number and gender were examined in order to know the sample group well.
Questionnaire for Frequency of Using Metacognitive Reading Strategy (FMRSU-Q):
Developed by Başaran [6] . The researcher developed this questionnaire based on the metacognitive reading strategies questionnaire, outlined in conceptual framework and developed by Taraban, Rynearson and Kerr [34] and Mokdari and Reichard [24] . The questionnaire consists of four subscales. The first subscale includes the metacognitive reading strategies to be used before reading, the second subscale includes the metacognitive reading strategies to be used during reading, the third subscale includes the metacognitive reading strategies to be used after reading, and the last subscale includes the metacognitive reading strategies to be used for recalling. Once the items prepared were examined by two 4th grade primary education teachers and three field experts in terms of appropriateness to the levels of the students and serving for the aim of measurement, the questionnaire was finalized. The validity of the questionnaire was provided acquiring expert opinions. Since the overall questionnaire or its subscales do not have a factorial structure, factor analysis and internal consistency processes were not performed in reliability studies. In this study, Cronbach's Alpha coefficients of the Metacognitive Reading Strategy Questionnaire were .70 for the first subscale, .89 for the second subscale, .74 for the third subscale, and .81 for the last subscale.
Non-routine Problem Solving Achievement Test: Non-routine Problem Solving Achievement Test was developed by Ulu [38] . Firstly, the researcher prepared a question pool with 52 items and developed three achievement tests with 12 questions. Since the first achievement test intends to determine the errors made by students in non-routine problems and the causes of their errors, the third achievement test is prepared in parallel with the second test namely without not changing the questions and only changing the order of numbers in the questions, the second achievement test is preferred for the research. The tests are decided to include 12 questions for the attention level of the students, the number of questions likely to be solved by the students during a lesson (45 minutes), and examination of 4 schemas (comparison, combination, equation and conversion) with equal number of questions. When examining the results about the reliability and validity of the second non-routine problem solving achievement test (ROPCBT2), the 27% (39) upper group receiving the highest score and 27% (39) lower group receiving the lowest score were determined among the all students in item analysis studies, the group with 46% (67) having moderate achievement level was not included into the analysis. It was observed that the difficulty indices of the items in the test (pj) varied between 0.30 and 0.47 and item discrimination indices (rjx) varied between 0.53 and 0.76. Furthermore, the KR20 internal consistency value of the test was determined as 0.88. Kr20 internal consistency coefficient for this study was determined as .83.
Data Collection Process
In the study, the data were collected from public schools affiliated with the provincial directorates of national education in Istanbul and Ankara. The necessary permissions were obtained from directorates of national education before the data collection process. Moreover, the students who participated in the study were determined on the basis of volunteerism. A total of three hundred and ninety students were reached in the study. The students who were not voluntary and did not answer the questionnaires or gave the same answer several times were not included in the study. At the end of the data collection process, the sample of the study consisted of three hundred and eight students.
Data Analysis
Before starting the data analysis, the kurtosis and skewness coefficients were examined to determine whether the data were normally distributed or not. They were determined to distribute between -.36 and -.05 before reading for better understanding, -.42 and -.06 during reading for better understanding, -.76 and .30 after reading for better understanding, -.37 and -.33 for recalling and 1.40 and 1.36 for the Non-routine Problem Solving Achievement Test. Fidell and Tabachnick [16] indicate that the kurtosis and skewness values ranging from -1.5 to +1.5 would meet the normality assumption. According to this criterion, it can be asserted that the data set to be used in the study showed a normal distribution. Accordingly, Simple Linear Regression Analysis, Multiple Linear Regression Analysis, and Pearson Product-Moment Correlation Analysis were used.
In the study, autocorrelation (Durbin Watson coefficient) was calculated as 1.53 for auto-control among the assumptions of multiple regression analysis. Kalaycı [20] states that the autocorrelation coefficient is expected to be between 1.5 and 2.5. In addition, normal distribution and linearity with children were tested with Histogram and normal probability plot and it was seen that there was no multiple connection between the independent variables and there was a linear correlation between the dependent and independent variables.
Results
In this section, the results obtained in the study were presented and interpreted in tabular form. Accordingly, the most and the least used metacognitive reading strategies by the students were determined. Table 1 shows the results. As seen in Table 1 , the most frequently used strategy by the students before reading to understand better was "I check out the conditions of my reading environment like the light, sound, temperature, place to sit and try to make them suitable for me" (61.4%) and the least used strategy was "I prepare questions in my mind about the subject" (41.2%). The most frequently used strategy by the students during reading to understand better was "I read slower and more careful the sections I do not understand in the text" (73.7%). The least frequently used strategy by the students during reading was "I take notes about the text" (32.1%). The most frequently used strategy by the students after reading to understand better was "I read the text again, if necessary." (55.5%) and the least frequently used one was "I evaluate whether or not the title and content of the text are consistent" (46.1%). Furthermore, the most frequently used strategy by the students to recall was "I try to imagine what I read in my mind." (62.3%) and the least frequently used one was "I take notes about the text" (42.9%). Table 2 shows the results related to the group of strategies that the students used most frequently before, during and after reading to understand better and to recall. When Table 2 was examined, it can be asserted that while the most frequently used metacognitive reading strategy was the strategies during reading for better understanding (x=57.60), the least frequently used one was the strategies after reading for better understanding (x=14.28). Table 3 shows the correlations between the frequencies of using metacognitive reading strategies of the students and non-routine problem solving successes. As seen in Table 3 , it can be said that there was a significant correlation between the frequency of using metacognitive reading strategy and non-routine problem-solving skills in fifth grade students. Accordingly, it was observed that the strategies used during reading for better understanding among subscales of frequencies of using metacognitive reading strategies had the highest correlation with the non-routine problem solving achievement (r=.53, p<.01); whereas, the lowest correlation was determined to be between the strategies used for recalling and the non-routine problem solving achievement (r=.43, p<.01). In addition, Table 4 shows the results about the prediction of non-routine problem solving achievement scores separately with the subscales of the frequencies of using metacognitive reading strategies. When Table 4 was examined, it was observed that the subscales of frequencies of using metacognitive reading strategies individually predicted non-routine problem solving achievement test scores significantly in terms of the standardized (ß) coefficient and t value. Accordingly, non-routine problem solving successes were predicted at the rate of 20% (R=.45; F=72.20; p<.01) with the strategies used before reading for better understanding, at the rate of 28% (R=.53; F=114.02; p<.01) with the strategies used during the reading for better understanding, at rate of 21% (R=.454; F=75.95; p<.01) with the strategies used after reading for better understanding, and Table 5 shows the results about the prediction of non-routine success scores by the subscales of frequencies of using metacognitive reading strategies. When Table 5 was examined, it was observed that the independent variables predicted the non-routine problem solving successes (F= 29.18, p<.01). Independent variables accounted for the non-routine problem solving achievements at the rate of 29% (R=.54, R 2 =.29). Furthermore, when the t values about the significance of the regression coefficients were examined, only metacognitive strategies used during reading were said to be an important predictor of non-routine problem solving achievements.
Conclusions and Discussion
At this stage of this study investigating the correlation between the frequencies of using metacognitive reading strategies and the non-routine problem solving achievement in fifth grade students, the obtained results were discussed and presented within the context of the literature. In this direction, the frequencies of using metacognitive reading strategies by the students were determined first. According to Willian & Burden, [40] , metacognitive strategies are important since they are associated with the mental processes like learning, obtaining, and storing the information. In addition, it is necessary to determine the reading strategies that the students have for supporting the reading skills of the students and developing their reading skills [33] . As a result of the study, it was observed that the students used mostly the strategies during reading and least the strategies after reading. The students used the strategies before reading and for recalling at similar rates. Accordingly, it can be asserted that the students tried to make the physical conditions suitable before reading to understand better and did not make too much mental preparations for reading. They tried to read more slowly and carefully during reading to understand better; whereas, they preferred to take notes about the text less. While the students read the text again and again after reading to understand better, they examined less often the content of the text. Moreover, the students preferred more often to imagine what they read to recall; whereas, they prefer to take notes about the text less. When the relevant literature is examined, it is seen that similar studies about the subject are conducted. For example, Başaran [6] expressed that while fourth grade students frequently used the metacognitive reading strategies before, during, and after the reading, they used the recalling strategies less than the others.
According to another result of the study, it was observed that there was a significant correlation between the frequency of using metacognitive reading strategies by the students and their non-routine problem solving success. It can be said that metacognitive reading strategies are a significant predictor of the non-routine problem solving successes separately and together (before, during, after reading and to recall). According to a similar study, there was a highly significant correlation between the problem solving achievement of primary school students and their reading comprehension skills [36] . It is possible to say that the said results are in parallel with the related literature. Similarly, Ulu, Tertemiz & Peker [37] determined in their study that the training on problem solving accounted for 11.74% of the non-routine problem solving achievement; whereas, the training on understanding strategies along with the pretest results accounted for 52.28% of the change in achievement. Based on this point of view, reading comprehension can be asserted to be significant in increasing effectiveness of solution in problem solving studies.
In addition, Mandacı Şahin & Kendir [21] determined that the experimental group, to whom how problems can be solved with metacognitive strategies was taught, improved their attitudes towards courses, skills of understanding problem, controlling the process, and being aware, and their reflective thinking skills. It was determined in the study by Meniado [23] that there was no significant correlation between the metacognitive reading strategies and reading comprehension performances of the students. In addition, it was determined in this study that the participants used moderate level of metacognitive reading strategies and the problem solving strategies were the most frequently used strategy. Similarly, Ateş [5] determined that the students used metacognitive strategies in moderate level during reading and their problem solving skills were high. These results showed that metacognitive reading strategies were important in problem solving skills.
One of the limitations of the study is that the participants were selected only from two provinces of Turkey (Ankara-Istanbul). In addition, another limitation of the study can be that the study was conducted with only fifth grade students and did not include the other grade students. The following recommendations can be involved by considering these limitations and the study results. When the results of the study were taken into consideration, it was seen that the students' frequencies of using metacognitive reading strategies affected their non-routine problem solving skills. In this section, experimental studies can be carried out for supporting the problems solving skills of the students with training of metacognitive reading strategies. In addition, it was determined in the study that the students used less frequently the strategies after reading. In this respect, the reasons for this situation can be examined in depth with qualitative research designs. It is recommended to plan studies about the correlations between the students' metacognitive reading strategies and different variables such as creative thinking skills, social problem solving skills, and mathematical thinking skills. It is recommended to conduct studies with larger samples by using qualitative and quantitative designs together for the frequencies of using metacognitive reading strategies by primary school students.
